The energy gap and magnetic susceptibility of Cd0.85Fe0.15Se were measured in function of temperature. Experiments showed that the magnetic contribution to the variation of the energy gap in Cd1-xFexSe is not proportional to the product of magnetic susceptibility and temperature as it has been observed in Mn++-containing semiconductors.
Introduction
It has been shown [1] that magnetic contribution to the energy gap of Mn++-containing semimagnetic semiconductors is negative and proportional to the product of magnetic susceptibility and temperature:
where b is related to wave-vector dependence of ion-carrier exchange integral Jq . Within a simple cutoff model:
where J0 is ion-carrier exchange constant at q = 0, qc is its cutoff value, j = 3/2 is the hole momentum and mh its average effective mass, No denotes number of unit cells per unit volume, NA is Avogadro,s number, g -gyromagnetic factor and μB -Bohr magneton.
•On leave from Pedagogical University, Hanoi (405) ducing the above result may not be adequate in case of magnetic systems possessing internal excitations of order of kBT. This is the case of Fe++ in CdSe. The purpose of this work is to examine the validity of the approach of Ref. [1] 
Experiment and discussion
Measurements of absorption in the free exciton region were performed on Cd1-xFexSe and CdSe samples obtained from Bridgman-grown single crystals by local etching to a thickness below 1 μm. Figure 1 shows values of energy gap (free exciton absorption peak) plotted for x = 0 (CdSe) and x = 0.15 as a function of temperature. To check the validity of Eq. (1), magnetic susceptibility measurements were also performed on a sample cut out of the same crystal. Figure 2b shows the results, plotted in the form xT vs. T, suitable for our purpose. The difference:
represented in Fig. 2a is rather superlinear as a function of T, whereas XT (Fig. 2b) has a completely different (sublinear) form. This confirms the conclusions f Ref. [2] and shows a need for a detailed theoretical calculation corresponding to the experimental results.
If we try to compare the values of the two curves in the high-temperature limit (where we can hope that the model of Ref. [1] can still be used as a rough approximation) we obtain b = -0.078 eV•Gs2 • erg-2 . K-2 . Using available data on valence band effective mass mh = 0.7m0 [3] and ion-hole exchange integral at q = 0, N0 β = -1.53 eV [4] , we obtain from Eq. (2) The smaller value of qc for Fe++ corresponds to an intuitive idea of bigger effective size of the Fe++ ion compared to the Mn++ one.
